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http://dx.doi.org/10.1016/j.asjsur.20Summary Background: Anal fissure is a common benign condition. An anorectal problem is
defined as a split in the anal canal mucosa that extends from the dentate line to the anal verge.
Chronic anal fissure is defined by a history of symptoms present formore than 2months’ duration
and with a triad of external skin tags, namely, a hypertrophied anal papilla, an ulcer with rolled
edges, and a base exposing the internal sphincter. Because complications such as incontinence
are associated with surgical treatment, chemical sphincterotomy is currently favored.
Objectives: The objective of this study is to compare the difference in outcome between open
partial lateral anal sphincterotomy and application of topical 0.2% nitroglycerin ointment for
the treatment of chronic anal fissure.
Methods: Thiswas aquasi-experimental study carried out between January 16, 2007 and January
15, 2008 in the Surgical Department of Jinnah Hospital, Lahore, Pakistan. Sixty consecutive cases
with a clinical diagnosis of chronic anal fissure were recruited in the study. All recruited patients
met the study inclusion criteria and were randomly assigned to one of the two groups. Group A
was managed conservatively using topical 0.2% nitroglycerin ointment, whereas Group B under-
went open partial lateral anal sphincterotomy. Both groupswere followed up at 1week, 2weeks,
4 weeks, and 6 weeks after the treatment.
Results: All the patients complained of pain. A total of 43 (71.7%) patients had pain with consti-
pation, whereas 31 (51.7%) patients had bleeding per rectum. Upon clinically examining the anal
area, tenderness was elicited in all 60 (100%) patients. Group A included 30 (11 females and 19
males) cases treated with topical 0.2% nitroglycerin ointment and Group B included 30 (11 fe-
males and 19 males) cases who underwent open partial lateral anal sphincterotomy.
In Group A, only 15 patients with fissureswere successfully treated (50%). By contrast, 28 (93%)
patients with fissures in Group Bwere successfully treated, and only two (7%) remained uncured.eclare that they have no financial or non-financial conflicts of interest related to the subject matter
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16 M.I. Aslam et al.These two patients (6.6%) in Group B suffered from incontinence due to flatus and feces as a
complication of the procedure.
Conclusion: This quasi-experimental study demonstrates that open partial lateral internal
sphincterotomy is superior to topical 0.2% nitroglycerin application in the treatment of chronic
anal fissure, with good symptomatic relief, high rate of healing, fewer side effects, and a very
low rate of early continence disturbances.
Copyright ª 2013, Asian Surgical Association. Published by Elsevier Taiwan LLC. All rights
reserved.1. Introduction
Anal fissure is one of the most common lesions to be
considered in the differential diagnosis of anal pain. It
typically causes episodic pain that occurs during defecation
and persists for 1e2 hours afterward.1
The most consistent finding in typical fissures is spasm of
the internal anal sphincter, which is so severe that the pain
caused by the fissure is thought to be due to ischemia of the
sphincter.2 Morbidity from operative procedures, mainly
incontinence, was once thought to be extremely rare,3 but
has been substantial in some recent reports.4
The choice of treatment remains difficult for the
following reasons. Although surgery is highly efficacious
and successful in treating the fissure in more than 90% of
patients, in a systematic review of randomized surgical
trials, the overall risk of incontinence was approximately
10%.5 This was mostly due to flatus incontinence, and
there are no reports delineating the duration of this
problem.
Regarding medical treatment, in a similar systematic
review combining all analyses in which a placebo was used
as the comparison group,6 the healing rate in the placebo
group was found to be 35%. This was a level of response that
was fairly uniform across studies (standard deviation: 12%).
The medications being tested in the meta-analysis (nitro-
glycerin ointment, botulinum toxin injection, and calcium
channel blockers) must have their efficacy viewed in the
context of this placebo effect and also in the context of a
cure rate for surgery that often exceeds 95%.5 In the com-
bined analyses, nitroglycerin ointment was found to have a
healing rate of about 55%. In addition, with nitroglycerin
ointment, the most investigated medical treatment,
headache was common, occurring in almost 40% of patients
in the combined analyses and often severe enough to stop
treatment.6
Therefore, it would be advantageous if the risk of in-
continence could be reduced after the surgery or if the
success rate of various other medical treatments is
increased to that reported after a surgery, but with less risk
of headache.
The risk of using such treatments is not high, as patients
mainly only experience headache while using the nitro-
glycerin ointment, without any apparent adverse effect in
the long term. Medical treatments can therefore be used
in individuals wanting to avoid surgical treatment, and
surgery can be reserved for treatment failures in adults
with chronic typical fissure. We wanted to study scientif-
ically whether the outcome of surgical management
among these patients is better than conservative (medi-
cal) approach.2. Patients and methods
This was a quasi-experimental study carried out between
January 16, 2007 and January 15, 2008 in the Surgical
Department of Jinnah Hospital, Lahore, Pakistan (study
duration: 1 year). A total of 60 consecutive cases with
clinical diagnosis of chronic anal fissure were recruited. All
the participants fulfilled the inclusion criteria, which were
evaluated using convenient nonprobability sampling.
2.1. Sample size
The60patientswithchronic anal fissureweredivided into two
groups, namely, Group A [i.e., topical application of 0.2%
nitroglycerin ointment (nZ 30 cases)] andGroup B [i.e., open
partial lateral internal sphincterotomy (nZ 30 cases)].
2.2. Inclusion criteria
The study included patients with chronic anal fissure, either
gender, and age between 20 years and 60 years.
2.3. Exclusion criteria
The exclusion criteria for the study were as follows: preg-
nant ladies, patients with inflammatory bowel disease,
patients with recurrent anal fissure, patients with hemor-
rhoids, and those not willing for treatment.
2.4. Ethical issues
All the patients were examined and investigated only after
obtaining informed consent. Adequate privacy and pres-
ence of chaperone were ensured. Those patients who were
treated surgically signed a written consent form.
2.5. Data collection procedure
Sixty consecutive cases of anal fissure diagnosed clinically
with digital examination were registered to participate in
the study. A written informed consent was obtained from
all the patients after they were briefed about the pro-
cedures of fissure management. All patients met the in-
clusion criteria and were randomly assigned to one of the
two groups. The demographic data including name, age,
gender, and address were recorded. A topical anesthetic
ointment (lignocaine gel) was routinely applied 5e10 mi-
nutes prior to the patients undergoing digital examination.
The patients who were managed conservatively (Group A)
were supplied with 0.2% nitroglycerin ointment, and were
Table 1 Results after 6 weeks of treatment.
0.2%
nitroglycerin
(n Z 30)
Open lateral
internal
sphincterotomy
(n Z 30)
p
No pain after the
treatment
17 29 0.0001
No bleeding after
the treatment
17 28 0.001
No headache with
the treatment
10 30 0.0001
No incontinence
after the
treatment
30 28 >0.5
Fissures healed
after 6 weeks
15 28 0.0001
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The treatment was carried out for 6 weeks. Patients were
followed up at 1 week, 2 weeks, 4 weeks, and 6 weeks after
the treatment with special consideration to pain relief,
healing of fissure, and side effects of treatment. The pain
severity was recorded as mild, moderate, and severe. An-
algesics, sitz bath, and laxatives were standard options to
treat pain. The patient is considered to be successfully
healed when the breach in mucosa was completely treated
and the patient had not experienced pain during defeca-
tion. Group B underwent open partial lateral anal sphinc-
terotomy and the patients were followed up at 1 week, 2
weeks, 4 weeks, and 6 weeks after the treatment.
2.6. Data analysis
All the information collected was entered in a designed pro
forma, as shown inAppendix 1,whichwas thenentered in SPSS
(version 10; SPSS Inc, Chicago, IL, USA) and analyzed. The
variables analyzed were demographic variables (name, age,
gender), severity of pain, constipation, and bleeding per
rectum. Quantitative data such as age were presented as
mean and standard deviation, whereas qualitative data such
as gender and pain were presented as frequency distribution
table. A comparison of the outcomes between the two pro-
cedures was made by Chi-square test, as the variables were
qualitative in nature. A p value <0.05 was considered
significant.
3. Results
A total of 60 patients with clinical diagnosis of chronic anal
fissure were included in this study. In Group A, the mini-
mum age of the participants was 20 years and the maximum
age was 58 years (mean age: 38.20  12.3 years). In Group
B, the minimum age of the participants was 21 years and
the maximum age of the participants was 58 years (mean
age: 38.4  13.03 years). A total of 22 (36.6%) participants
were female (11 in each group) and 38 (63.3%) were male
(19 in each group).
All the60patientscomplainedofpain (100%).However, the
severity of pain varied. A total of 13 patients recorded pain as
moderate (21.7%), whereas 47 (78.3%) patients recorded it as
severe. Constipation was found in 43 (71.7%) cases and 31
(51.7%) individuals presented with bleeding per rectum.
Taking the site of the fissure into account, 49 (81.6%)
patients presented with posterior anal fissure, whereas 11
patients (18.4%) presented with anterior anal fissure. Most
patients with anterior anal fissure were females. Upon
clinically examining the anal area, tenderness was elicited
in all the 60 (100%) patients.
No pain was experienced by 17 patients after topical
0.2% nitroglycerin application, but one patient reported
persistent pain after lateral internal sphincterotomy.
The bleeding was taken into account at 2 weeks’ interval
after the completion of treatment. In Group A, which
included patients treated with 0.2% nitroglycerin, 17 pa-
tients presented with bleeding at 2 weeks’ follow-up. By
contrast, in Group B, which included patients treated with
lateral anal sphincterotomy, only two (6%) patients pre-
sented with bleeding at 2 weeks’ follow-up.No headache was reported by 10 (33%) patients in Group A
during the treatment with topical 0.2% nitroglycerin. No in-
continence was reported by patients in both Group A and
Group B; however, two (6.6%) patients developed inconti-
nence due to flatus and feces as a complication of procedure.
In Group A, the anal fissure successfully healed in 15
(50%) patients, whereas in Group B, the anal fissure suc-
cessfully healed in 28 (93%) patients after lateral anal
sphincterotomy (Table 1).
All the patients were followed up until 6 weeks after the
completion of treatment and 15 (50%) patients in Group A
were not completely cured from the fissure, which reflects
the failure of treatment using topical 0.2% nitroglycerin. In
GroupB,however, 28 (93%) patientswerecompletely curedat
6 weeks’ follow-up, which proves the success of lateral anal
sphincterotomy as a treatment of choice for anal fissures.
4. Discussion
Historically, the most common approach for relieving the
pain associated with spasm of chronic adult anal fissure is
surgical, yet no placebo-controlled surgical trials have been
carried out. Surgery is usually associated with high costs,
increased recovery time, and risk of incontinence. There-
fore, by the late 1990s when alternatives to surgery were
sought rather than turning back to older treatments, such
as lubricants and numbing agents, newer medications were
investigateddin each case, a medication that was known to
relax muscle spasm was used. Such medications included
nitroglycerin ointment, injection of botulinum toxin, and
calcium channel blockers, which are either given as tablets
or applied topically.
The encouraging results of early clinical trials of 0.2%
nitroglycerin suggested that it might find a role in the
treatment of anal fissures. Most studies tried to establish the
role of 0.2% nitroglycerin as an exogenous nitric oxide
providing agent, which is an important neurotransmitter
mediating internal anal sphincter relaxant. In these previous
studies, anal manometry and assessment of squeeze pres-
sure were the methods used to evaluate the effectiveness of
0.2% nitroglycerin. Manometry showed 2% reduction in
maximum resting pressure and squeeze pressure fell by 11%.
This is parallel to criteria used in this study, wherein place of
Pro forma
Case no.____ Hospital record no.______ Group____ Date_____
Name: ____________________ Age: ______ Sex: ________
Occupation: _______________________________________
Address: __________________________________________
Complaints
Pain: ________ Severity: ________ Duration: _______
Constipation: _________________________________
Bleeding per rectum: ___________________________
Soiling on cloth: _______________________________
Examination
Location of fissure: __________ Size/extent: ________
Associated pathology: _____________ Tenderness: ___
Investigation
Routine
Complete blood: _______________________________
Urine: _______________________________________
X-ray (chest) PA view: ___________________________
ECG: ________________________________________
Outcome of treatment
Persistence of pain: ___________
Persistence of bleeding at 2 weeks: ___________
Incontinence to flatus: ___________
Soiling of under cloth: ___________
Recurrence of fissure: ___________
Headache/dizziness with 0.2% nitroglycerin application ___________
Overall results
Fissure healed or not at 6 weeks: ___________
Change of treatment due to nonhealing at 6 weeks: ______
Recurrence of fissure: ___________
Recurrence requiring surgery: ___________ 
Recurrence treated with application of 0.2% nitroglycerin paste: ____
18 M.I. Aslam et al.objective evidence and improvement in pain and healing of
fissure were used to assess treatment efficacy.
Gorfine7 adopted a similar methodology in 1995 that
used clinical evidence to assess the efficiency of treatment.
A visual analog scale for pain adopted from a previous study
proved to be effective yet simple to evaluate the subjec-
tive improvement.8
It was seen that the pain score fell more progressively
and permanently from 10 to 2 with surgery as compared
with 10 to 4 for topical ointment, but after 6 weeks, the
score again rose to 6 or 7 in patients treated with topical
ointment. Prior to widely adopting this form of treatment,
a comparison with the current standard open lateral in-
ternal sphincterotomy must be made.
In this study, using a 0.5 mL dose of 0.2% nitroglycerin, we
have observed healing of the fissure in 50% of patients after 6
weeks, which is comparable with the results of Lund and
Scholefield9 and other studies.2,7,10 Although 0.2% nitroglyc-
erin was less effective in healing the fissures, it was quite
effective in reducing the symptoms and minimizing the pain
when used. Once 0.2% nitroglycerin was discontinued, pain
recurred in a few patients, following which almost 30% of
patients required surgery in this group after 6 weeks.
The fissure healing rate with open partial lateral internal
anal sphincterotomy was 93.3%, whereas that for 0.2% nitro-
glycerin was 50% (p Z 0.0001), which is comparable to pre-
vious studies, in which the healing rate with open partial
lateral anal sphincterotomywas reported tobe94e100%.11e13
Richard et al14 concluded that surgical sphincterotomy
improved healing rate at 6 weeks (89% vs. 29%) and reduced
the further requirement for surgery (3% vs. 89%) in his trial
of 82 patients.
With regard to symptoms, pain persisted in 13 (43%)
patients treated with 0.2% nitroglycerin, whereas only one
patient (3.3%) treated surgically complained of persistent
pain. Similarly, bleeding per rectum persisted in 13 patients
(42%) who applied nitroglycerin ointment. By contrast,
bleeding per rectum persisted in only two patients (6%)
among those treated surgically.
Incontinence as a complication of the procedure was re-
ported in only two (6.6%) patients treated surgically, which is
a result similar to that reported in previous studies.15,16 One
might argue that a more objective measure such as anal
manometry should have been performed to asses anal
sphincter status; however, we felt that the clinical symptom
status was more relevant. Although this study suggests that
continence is not adversely affected in the short term, further
prospective evaluation with a comparison of control groups is
needed to determine the long-term effect.
Different studies showed high rate of headache with
0.2% nitroglycerin, but in our study it was 67%, which was
controlled by simple analgesics.15,16 A mean healing period
of 4 weeks was observed in Group B, whereas for Group A it
was 6 weeks, which was similar to that achieved by
Coher A,11 Gorfine,7 and Lund and Scholefield.9
A limitation to this study is that patient follow-up was
done only for the first 6 weeks after the treatment, which
was not enough to reflect any long-term results or recur-
rence of the symptoms.
In conclusion, this quasi-experimental studydemonstrates
that open lateral internal anal sphincterotomy is superior to
the topical application of 0.2% nitroglycerin ointment in thetreatment of anal fissure, with the advantages of good
symptomatic relief, high rate of healing, fewer side effects,
and a very low rate of early continence disturbances.
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